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SStaCONDVCTOR MEMORY DEVICE 

BACKGROONO OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates to a senieonduetor 
aenory device, and particularly to a quartez-pitch two 
intersection-point twin cell axxay type semiconductor 
memory device. 

2. Description of the Related Art 

[0002] Fig. 1 shows an exaa^le o£ conventional memory 
devices. The sediiiccndactor memory device comprises a 
plurality of word-lines 121 arranged in a predetermined 
direction (i^er-lower direction in Fig. 1) and in parallel 
to each other, a plurality o£ bit lines 122 arranged 
orthogonally to the word lines 121 and in parallel to each 
other, a plurality of memoEy-cells 123 (represented by 
circular marks) provided at predetermined intersection 
points of a plurality of the word-lines and a plurality e£ 
the bit lines, the aiad^ea* ef the pzedetezained intersection 
points being equal to half of all of the intersection 
points, a plurali^ of switches 124 connected to one-side 
ends (left-hand side in Fig. 1) of a plurality of the bit 
lines 122, a pair of control-lines 12S, one o£ tiie control 
lines 125 being coDttonly connected to the bit lines 122 
provided at the odd-numbered positions counted frcai the 
lowest bit line in Fig. 1, the other thereof being ccmmonly 
coimected to the bit lines 122 provided at the even- 



I 



53- 9- 3;20:16 ; » • jfilfttl^iFli SOLOWAY ARIZONA ; 81 335030250 # 5/ 41 

- 2 - 

auatbered positions, and a plnrali^ of scmse-aogplifiesa 
(SA) 126 each cennectea to two palxs of bit-lines (foiw bit 
lines) 122 via a plurality of th« switohds 124. 
[0003] In this semiconduotoE memory device, wben one of 
the control lined 125 ia ael^otively dxriv^ by means of a 
control-line drive circuit (not shown) , and moreover, any 
one of the word lines 121 is selectively driven by aeans of 
a word-line drive circuit (not shewn) , a pair of meoory 
cells 123 Axe electz-lcally connected to each sense 
auplifier 126. For ezai^le, when the left- side line of the 
two control lines 125, represented by the bold line in Fig. 
1, and also, the word line 121 positioned on the left-side 
end is seleoted, the meuory eella 123 connected to the bit 
lines 122 first-nuabered and third-numbered counted from 
the lowest bit-line are connected to the sense aapllf ier 
126 provided at the lowest position. Each sense aaiplifiec 
126 writes eoapleinefttary infezmation corresponding to one 
bit in the pair of the onemoxy cells 123, or reads the 
information therefrom. 

[0Q04] zn the seoticonductor aenory device of Fi?. 1, the 
meaBory cells 123 are used In such a manner that two aetnory 
cells operate as one set, as described above. Thus, the 
device is called a twin-cell array. Moreover, in this 
senicondnctor memory device, the word line 121 for 
selection of a pair o£ two memory cells 123 intersects two 
bit lines 122 for selection of the memory cells 123. Thus, 
the device is called a two intersection point type. 
Moreover, it can be assumed that memory cells 123 are 
arrang d in the bit line direction, in a repeated tmit (one 
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pife«&) baaed the intexfieel^on p lata of one bit line and 
four word lines. In tbis case, the aoaory cells 123 
eenneefced to e&eh bit line 122 adjacent to the above- 
described bit line are arranged so as to be shifted by half 
of the pitch. Accordingly, this device is called a half 
pitch type. 

[0005] This type seanicondactoc memozy device is 
described, e.?. , in VS Patent No. 6,272,054 Bl. 
[0006] To increase the uemory capacitance per oait area 
(for high integration and high capacitance) in the 
seaniconduetor memory device, it is required to rednce the 
intervals between the bit lines as much as possible. 
Moreover, regarding the switches connected to the bit lines, 
it is also required to configure or arrange the switches 
(or the bit line selection switches) so that the intervals 
between the bit lines are prevented froa increasing. Thus, 
in the conventional senicondnotor memory device, the bit 
line selection switches are configured or arranged as shown 
in rig. 2. 

[0007] Zn particular, according to the switch layout 
shown in Fig. 2, two adjacent switches 124 are fomed as a 
two-integxatioa Qpe MOS transistor switch 134 which 
cooprises a dtamtux source region 131 and drain regions 132 
and 133 independent from each other. The integration type 
MOS transistor switches 134 are arranged in two columns. 
Thus, the bit lines 122 axe formed at the smallest possible 
interval (pitch) , and a plurality of the switches 124 are 
made to coordinate with the small intervals. 
[OOOS] Bowever, in the ranventional switch layout. 
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spaces r qoixed for fozmation of dog-bones in the 
periphe£ies of eontaeta 135, 136a, and 136b to rednco the 
contact raslatances. The contact 135 is parovided on the 
integration type MOS transistoc switch 134 to connect the 
switch 134 to a connection line extended to the sense 
aaplifxQr 126. The contacts 136a and 136b are provided on 
the integration type HOS transistor switch 134 to eonneet 
the switch 134 to the bit lines. Therefore, it is needed 
to reduce the sizes of the contact-holes oz- to provide 
contacts having plugs made of, e.g., a polysilicon with a 
relatively high resistance. Accordingly, the conventional 
seoBiconductoz nenoxy devices have probleais in that the 
contact l^esistances of the switches 124 are laxge, so that 
the operating speed has a limitation. 

[0009] Moreover, according to the conventional switch 
layout, the distance between the contact 135 for connection 
of the connection line to the sense aaiplifier 126 and the 
contact 136a, i.e., one of the contacts for connection of 
the bit lines 122 is different from the distance between 
the contact 135 and the other contact 136b, in the 
respective iategratioa-t^ype MDS transistor switches 134, as 
seen in the both-directional broken line arrows in Fig. 2. 
Therefore, the on-resistanees e£ the two switcshes 124 of 
each integration t^ie MOS transistor switch 134 are 
different from each other. This causes a difference 
between the operating speeds. Problems occur in that the 
aiargin for the operating timing design is reduced. 
[0010] To solve these problems, it is supposed that 
sense asiplif iers are arranged on both sides of the memory 
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cell asray as shown in Fi^. 3. !ni reby, as shown in Fig. 4 
by- a<i9E>tiQa of this coafigtaratioa, spacea seqairea for 
fozaatioa of the dog-beaes 151 can be ensured without the 
intervals between the bit lines 122 being increased, and 
the eentaet resistances can be reduced. The technique by 
which sense amplifiers are axxaaged on both sides of a 
tteuoicy array is described, e.g., in Japanese Unexamined 
Patent Publication Ko. 2001-143463. 

[0011] However, in the ease in which the configuration 
is enplt^ed, the interval between the contact 135 and the 
eentaet 136a and that between the contact 13S and the 
contact 136b are more different fron each other, as seen in 
the conrparison of Fig. A with Fig. 2. That is, this 
configuration has problems in that the difference between 
the on-resistanees of the two switches 124 of each 
integration type MOS transistor 134 becoaies larger. 
Accordingly, to eliminate the difference between the en- 
resxstanoes of the two switches, it is necessary to provide 
a region required for laying a bit line in a curved pattern, 
as shown in Fig. 5. Thx9 l? a new problem. 



SUMMARY OF THE ZMVSNTXON 

[0012] Accordingly, it is an object of the present 
invention to provide a semiconductor memozy device in which 
the area required for arzangcanent of switches connected to 
bit lines is small, the on-resistanees of the switches are 
eqaal, and the contact resistances of the switches are low. 
[0013] According to the present invention, there is 
provided a senieonductor nemery device which conprises a 
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memoxy arzay having a plurality of word-lines arranged in a 
predetezniaed direction and in parallel to each other, a 
plurality of bit lines arranged orthogonally to a plurality 
o£ the irord-lines and in parallel to each other, and a 
plurality of ft&dlOrY cells arranged at predetexniined 
intersection points of a plurality of the word-lines and a 
plurality o£ the bit-lines, the number of the predetermined 
intersection points being eqaal to half of all the 
intersection points, a plurality o£ switches connected to 
one-side end of the bit-lines provided at an odd-nuaa>ered 
position of a plurality of the bit- lines and connected to 
the other-side end of the bit*-lins provided at an even- 
nuttbered position, respectively, and a plurality of unit 
circuits each having two teiminal connected to a pair of 
odd-numbered or even-numbered bit lines of a plurality of 
the bit lines, the unit circuits being arranged in a coluan 
in a predetermined direction in the ▼ieinities to the both 
ends of a pliirality of the bit lines, respectively, the 
predetermined intersection points being detezmined in such 
a manner that when one of a plurality of the word lines is 
selected, the nemezy cells of a plurality of the memory 
cells connected to the selected word line can be 
eleetrieally connected, one by one, to the terminals of a 
plurality of the unit circuits. 

[0014] Preferably, in this semiconductor memory device, 
when one of a plurality of the word lines is selected, the 
memory cells connected to the selected word line are 
operated to be electrically connected to the terminals of 
the unit odLrcuits. 
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[0015] Also, preferably, a plurality of th switches ar6 
MOS transistor switches in which two switches are 
integrated with each other, respectively. 
[0016] Preferably, each MOS transistor switch coi^rises 
two grate electrodes arranged in parallel to each other, two 
drain regions formed on both sides of the gate electrodes, 
independently from each other, and a single source region 
formed between the two gate electrodes, a pair of the odd- 
numbered ox even-niuibered bit lines are connected to the 
two drain regions, respectively, and a tezninal of each 
imit circuit is connected to the source region. 

BRIEF DESCRIPTION OF THE DSHHIHGS 

[0017] Fig. 1 schematically shows the configuration of 

an example of a conventional semiconductor memory device; 

[OOIB] Fig. 2 shows a layout of the switcdies in the 

ssniconductor memory device shown in Fig. 1; 

[0019] Fig. 3 schematically shows the configuration of 

the semiconductor memory device of Fig. 1 which has been 

ioproved; 

[0020] Fig. 4 shows the layout of switches in the 
semiconductor memory device of Fig. 3; 

[0021] Fig. 5 shews the layout of swit<dies whi<ih have 
solved the problems of the semiconductor memory device of 
Pig. 4; 

[0022] Fig. 6 schematically shows the configuration of a 
semiconductor memory device accorddLng to an enbodiment of 
the present invention ; 

[0023] Fig. 7 is a graph showing the word line pitches- 
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c 11 portion eo\^ling electric field strength 
characteristics of on n+ gate nMOS transistor and a p+ gat© 
hMOS transistor; 

[0024] Fig. 8 is a graph showing the diffusion layer 
pitches-on-resistanee eliara<5teEistiea o£ the 11+ gate nMOS 
transistor and the p-i- gate nMOS transistor; 
[0025] Pig. 9 is a table shtinrlng a selection 
relationship between the word lines and the control lines 
o£ the semiconductor memory device of Pig. 6; 
[0026] Fig. 10 shows the layout of the switches of the 
semiconductor memory device shown in Pig. «; 
[0027] Fig. 11 is a table showing a selection 
relationship between the word lines and the control lines 
ea^loyed when the s«iconductor me&ory device of Fig. 6 is 
tested; 

[0028] Fig. 12 shews the connection of the control lines 
made when another test on the seuiconduotor tteiaory device 
of Fig. 6 is carried out; 

[0029] Pig. 13A, 13B, and 13C ihow selection 
relationships between the word lines and the control lines 
en^loyed when the test on the seniconductor memory device 
of Fig. 12 is carried out; 

[0030] Pig. 14 schematically shews the configuration of 
the semiconductor memory device of the present invention 
which is applied to a common sense aa^jlifier system; 
[0031] Fig. 15 shows an exanple of the configuration of 
the word lines of the semiconductor menosy ctevice of Fig. 
fi; and 

[0032] Fig. 16 shows another configuration of the word 
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Ixn 9 in th« senuLeoBduebex memexy device of Fig. 6. 

DESCRIPTION OF TBE PREFEBRED EMBGDZMENTS 
[0033] Hereinafter, an emhoHiment of the present 
iaventioft will b« desevibed with vefdcdaed t& the dx&wi&gs. 
[0034] Fig. 6 scheinatically shows the configuration of a 
semicendnetor aemoxy device (DRjytC: Dyaanic Random Hecess 
Memory) according to an enbediment of the present invention. 
This semiconductor memory device conqprises a plurality of 
word lines 11 arranged in the upper- lower direction in Fig. 
6 and in parallel to eaeh ether ^ and a plucalitf of bit 
lines 12 arranged orthogonally to the word lines 11 and in 
parallel to each other. Furtheznore, the senicondoctor 
memory device has a plurality of memory cells 13 
(represented by circular marks in Fig. £) arranged at 
pxedetecmined positions, i.e., at intersection points of 
the word lines and the bit lines o£ which the number is 
equal to half of all of the interseetion points. Moreover, 

the seittiCdnduCtOr tteiHOry device included transistor 
switches (bit-line selection switches) 14 connected to the 
bit-lines 12, respectively, control lines 15 foi^ 
selectively controlling the transistor switches 14, a 
plurality of sense anplifiers (SA, also referred to as a 
unit circuit) 16 connected to the bit lines 12 via the 
transistor switches 14 . 

[0035] Eadb of the memory cells 13 canprises one MOS 
transistor (hereinafter, referred to as a cell-uae MOS 
transistor) and one capacitor. The memory cells 13 are 
arranged at the intersection points of word lines and bit 



I ! 



SOLOWAY ARIZONA 



lin 3 in such a maimer that when one word line 11 is 
selected, the meBLozy cells 13 connected to the selected 
word ldLn« 11 can be OOnne«:ted to the sense an^liflers Ifi in 
which a pair of memory cells 13 axe connected to each of 
the sense ao^lifiers. 

[0036] Aa the cell-nse MOS transistor for use in a 
meoiory cell 13, a p+ gate nMDS transistor having a gate 
polysi electrode doped with a pi> inpurity is preferable. 

The reason is as follows. 

[0037] That is, as shown in Fig. 7, when the pi- gate 
nMDS transistor is used, the coixpling electric £ield 
strength of a cell -portion is lower than that obtained when 
the n-l- gate MDS transistOX is u^ed on. the condition that 
the word line pitches are equal to each other. The higher 
the cell-portion coupling electric field strength becomes, 
the more the cell leak current beeoues. l^us, the fluency 
of refreshing operation has to be increased, so that the 
consuB^tion power is increased. Accordingly, the 
consuB^tion power oan be suppressed by en^loyment o£ the p4- 
gate nHDS transistor, fihen the p+ gate nIfflS transistor is 
used, the word line pitch is smaller than that obtained 
when the n-i- gate MOS transistor is used on the condition 
that the consun^tion powers are equal to each other. This 
means that when the consumption powers are equal, the cell 
area can be set to be smalletr by use of the p4- gate nMOS 
transistor . 

t003S] Moreover, as shown in Fig. S, the p-f gate nMO$ 
transistor presents a smaller on-resistance than the n* 
gate MOS transistor on the condition that the diffusion 
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layer pitches are equal. The larger the on-resistaxice is, 
the longer the time requxred for writing or reading 
infozmation is. Thus, the operating speed becomes low. 
Accordingly, the operating speed can be enhanced by 
en^loyment of the p+ gate ntlOS transistor. Moreover, the 
diffusion layer pitch of the p+ gate nMOS transistor is 
smaller than that o£ the a+ gate MOS transistor on the 
condition that the on-resistances are equal. This means 
that the cell area can be reduced by employment of the p+ 
gate nMOS transistor on the condition of the same operating 
^eeds . 

For the above-described reasons, it is preferable 
to use, as a nemozy cell 13, the p+ gate nMOS transistor 
which is formed on a substrate doped into a p-type one and 
uses, as a gate electrode, a polySi doped with a p-typa 
iiopurity. The use of the pi- gate nMOS transistor makes it 
i possible to reduce the occupation area of the one nemoxy 

cell to 0.1 or less. 

[0040] A semiconductor memory device having memezy cells 
{ using pt gate nMOS transistors can be prodnoed without the 

number of processing steps being increased by forming the 
peripheral circuits such as the sense anqplifiers 16, memory 
array control circuits (not shown) , or the like using CMOS 
transistors each comprising an ni- gate MOS transistors and 
a p+ gate pMOS transistor. The n-i- gate MOS transistor is 
formed on a substrate doped into a p-type one, and uses, as 
a ga-be electrode, a polySi layer doped with an n-type 
impurity. The i>+ gate pMOS transistor is formed en a 
substrate doped into an n-type one and uses, aa a gate 
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electrode, a polySi layer doped with a p-typ iapurity. 
[0041] The transistor switches 14 are arraikged 
alternately on one aide and on the other side of the bit 
lines 12, not on the sasae side end of the bit lines 12. In 
other words, the transistors 14 to be connected to the bit 
lines provided at the position odd-numbered from the lower 
side in Fig. 6 are connected thereto on the left-hand side 
of the bit-lines. The transistor switches 14 to be 
connected to the even-nunibered bit lines are connected 
thereto on the right-hand side. The transistor switches 14 
arranged on the left side of the bit lines 12 are divi ded 
into two gronps, and also, the transistor switches 14 
arranged on the right side of the bit lines are divided 
into two groups. Totally, the transistor switches 14 «u:e 
divided into four groups. For each group, the transistor 
switches axe connected to each other with a comaion control 
line 15. Specifically, the control lines 15 are connected 
to the transistor switches 14 connected to the (4n - m)th 
bit lines 12 (in which n is a natural nusdber, and m is 3, 2, 
1/ or 0) , respectively. 

[0042] Each of the sense Sttplifiers 16 is connected to 
four adjacent tcansistor switches 14. Specifically/ each 
sense aa^lifier 16 has two input terminals, and two 
transistor switches 14 are connected to each input terminal. 
In other words, each sense amplifier 16 is connected to 
four bit lines 12 every two bit lines (i.e., odd-nusibered 
or even-numbered bit lines) via the transistor switches 14. 
[0043] A total of two memory cells 13 are electrically 
connected to each sense aoplifier 16 by on-o££ control of 
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the teansistor switehea 14, in sueh a maimer that one 
n/snQZj cell 13 is connected to the sense aa^lifler 16 via 
one input teminal. The sense anplifier 16 writes or reads 
cpnpipmQnt^rY iaf pxm^tipn «fhioh cossei^opcls to One bit, in 
or from the two memory cells 13. 

[0044] The operation of the senicondnctor menosy device 
o£ Fig. 6 will be desfii*ibed with ^e£ei*eti6e to FL^. 9. 
[0045] As described above, the senicendttctor memory 
device of Pig. fi is a twin-^ell az^2^Ay in which one-bit 
information is stored in two memory cells 13- The 
aievaa^r^akent of memory cells 13 along a bit line 12 nay be 
expressed as repetition of a unit of four word lines (one 
pitch) . In this case, the memory cells 13 connected to one 
of the adjacent bit lines 12 are arranged so as to be 
shifted by a quarter of the pitch. Thus, the array is 
called a quarter pitch array. A pair of the memory cells 
13 are connected to the same word line. Thus, this array 
is a two intersection point type. With this semd.oonduotor 
memory device, a pair of memory cells 13 can be 
electrically connected to each sense aiaplifier 16 by 
selectively driving the word lines 11 and the control lines 
15 according to the table of Fig. 9, so that information is 
written in or i^ead from the memoxy cells 13. 
[0046] In ^tail, when the word line 11-0 is selected, 
one memory cell 13 can be electrically connected to each 
ixtput terminal of the sense amplifiers 16 by selectively 
driving the control lines 15-a and 15-e. Thus, two memory 
cells 13 are connected to the two input terminals of eacih 
sense aiqplifier 16. Therefore, con^lementary information 
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cozzesponding to one bit can be written or read ia oz £zom 
the aemocy c:ell9 13, 

[0047] Horeover, one tteAOry cell 13 can be electirically 
connected to each input texalnal of the sense aoplifiers 16 
by selecting the control lined 15-b and 15-c when the word 
line 11-1 is selected, 1^ selecting the control lines 15-b 
and 15-d when the word line 11-2 is selected, or by 
selecting the control lines 15-a and 15-d when the word 
line 11-3 is selected. Thus, information can be written or 
read in or from all of the moBor; cells 13. 
C004B] In Fig. 9, it is shown which control lines 15 
should be selected and driven in the case in which the word 
line ll'l is selected. Fig. 9 does not show that at least 
two word lines 11 to which the saae word line number is 
assigned are simniltaneo-asly selected to be driven. 
[0049] The switch layout of the semicondactor anmory 
device of Fig. 6 will be described with reference to Fig. 
10. 

[0050] Fig. 10 shows the layout of four transistor 
switches 14 connected to a single sense as^lifier 16. Xhe 
four transistor switches 14 are eoa^sed of a pair of two- 
integration typ^ MOS transistor switches. That is, each 
integration type MOS transistor switch includes a single 
source region (S) and two drain regions (D) . Thus, the two 
transistor switches 14 are integrated with each other. 
[OOSl] A connection line connected to one of the input 
tezioinals of the sense aiaplifier 16 is connected to the 
source region of each integration type MOS transistor 
switch via a contact 51. Moreover, two bit lines (odd- 
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nmnbered even-nianbered bit lines) 12, with on© bit lin 
12 being interposed between them, are connected to two 
drain regions of the integration type MDS transistor switch 
via contacts 52a and 52b. Dog-bones 53 to reduce the 
contact resistances are formed in the peripheries of the 
contacts 51, 52a, and 52b, respectively. 
[0052] According to the switch layout of Fig. 10, the 
length in the upper-lower direction of Fig. 10 which can be 
used to form each MOS transistor switch is equal to the 
length (width) required for arrangement of four bit lines. 
Thereby, the size o£ the MOS transistor can cope with 
formation of the dog-bones without the whole aise of the 
device being increased. 

[0053] Moreover, according to the switch layout of Fig. 
10, the interval between two bit lines 12 connected to each 
MOS transistor switch is relatively large (one bit line 
exists between them) . Therefore, the distance between the 
contacts 51 and 52a can be set to be equal to that between 
the contacts 51 and 52b without the end portion of the bit 
lines 12 being laid in a largely curved pattern. In the 
exaiq>le of Pig. 10, the distances between the contacts SI 
and 52a and between the contacts 51 and 52b are made to be 
equal by slightly bending one o£ two bit lines 12 connected 
to each MOS transistor. 

[0054] AS described above, according to the 
sesiiconductor memory device of this embodiment, the contact 
resistances can be reduced by formation of the dog-bones in 
the contacts of the switches connected to th bit lines 
without the whole size of the device being increased. 
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Th T^Y, th operating sp ed can be enhanced, and the 
eonsuaptlon power can be reduced. 

[0055] Moveovev, In the seidfti6^1kduCt^l^ ^ettdr^r device of 
this aabodunent, the on-resistances of the switches 
eennected to the bit lines can be set to be unifom. ThuA, 
the nargin for operation design is increased. 
[0056] Hereinafter, a method for testing the Bemory 
cells of the semiconductor menoxy device o£ Fig. 6 will be 

desCJ^ibed with reference to Fig. IX to Fig. 13C. 
[0057] First/ a testing method £or detection of cells of 
whieh the margin with respect to holding infoxnatioa will 
be described. This test is carried ent by selectively 
dsiving the word lines 11 and the contvol lines 15 as shown 
in Fig. 11. That is, the effects of the parasitic 
capacitances of the bit lines 12 axe increased by 
selectively driving the word lines 11 sequentially one by 
one and selectively driving all of the contxol lines IS, se 
that the signal quantities from memory cells 13/ which are 
testing object, is relatively reduced. Thus, a memory cell 
13 having snail margin with reject to the holding of the 
information is detected. 

[0056] Next, a testing method will be described, in 
which a deficient cell which can not be detected by the 
twin cell operation is detected by the single cell 
operation. In this case, eight control lines 15 connected 
to the transistor switches 14 are required as shown in Fig. 
12. 

[0059] In this t st, first, the twin cell operation is 
carried out by selectively driving the word lines 11 and 
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tha control lia s 15 as shewn in FLg. 13A. This ep ration 
X3 tho sane as the selective operation in accordance with 

th« t^lA of Fi$. 9. 

[0060] Subsequently, the word lines 11 and the control 
lines 15 are selected and driven as shown in Fig. 13B. 
That is, the control lines 15-a, 15-b' , 15-c, and 15-d' are 
siunltaneoasly selected and driven while the word lines are 
sequentially selected one by one. Thereby, the memory cell 
13 is electrically connected to only one of the two input 
teminals of ea6h sense aaf>li£ier 16. Subsequently^ the 
word lines 11 and the control lines 15 are selected and 
driven as shown in Fig. 13C, so that the aemory cells 13, 
which have not been connected to the sense aaqplifiers 16 by 
the selective driving in accordance with Fig. 13B, are 
connected to the sense amplifiers 16 one by one. 
[0061] Such a deficient memory cell 13 as can not be 
detected by the twin cell operation can be detected as 
described above. 

[0062} The semiconductor memory device of the present 
invention has been described based on the eabodiaents . The 
present invention is not restricted on the embodiaents . 
For example, as shown in Fig. 14, the seadcenductor meaaoxy 
device of the present invention may be a semiconductor 
memory device of a common sense ainplifier system in which 
two memory arri^rs 91 and 92 have one column of sense 
amplifiers 93 in common. Also, as shown in Fig. 15, the 
word lines 11 may be driven by main word lines 102, at 
several points thereof, backed with sub word lines 101 
which are the gate electrodes of cell-use MOS transistors. 
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First and second wixing layers are used for the snb word 
lines XOI and the main word lines 102, xespectivaly . The 
main word lines 102 (or the second wiring layer) have a 
smaller resistance than the sub word lines 101 (or the 
£irst wiring layer) . Moreover, as shown in Fig. 16, sub 
word ixnQ9 111 m^y be the gate electrodes of cell-use MOS 
transistors, and drive circuits (AMD circuits) 112 for 
driving xh^ svb Word line? Ill may be driven by nain word 
lines 113 having lower resistance than the sub word lines 
11. First and second wiring layers are used for the sub 
word lines 111 and the main word lines 113, rei^peotively . 
In this case, preferably, the length of the sub word lines 
111 is to be sat as small as possible, and that e£ the main 
word lines 113 is set to be as large as possible. 
[0063] According to the present invention, of the bit 
lines £er use in the memory array, the switches 9X9 
connected to one-aide ends of the odd-nvnbered bit lines 
and are connected to the other- Side end of the even- 
numbered bit lines, respectively. The unit circuits are 
arranged on both sides of the memory array in such a manner 
that a pair of odd-nunbered ox even-nunbered bit lines are 
connected to the two terminals via the switches, 
respectively. The memory cell array is arranged in such a 
manner that when one of the word lines used in the meoiory 
array is selected, the memory cells connected to the word 
line can be electrically connected to the terminals of the 
unit elrcnits in SMdh a manner that one memory cell is 
connected to each terminal. Thus, a semiconductor memory 
device can be provided in which the contact resistances of 
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the switches are low, and mor over, th on-resistances ar 
iinifom, although the area reqaired for the axraagement of 
the switches eexmeeted to th« bit linos is small. 
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